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ABSTRACT 
 
Objective: To investigate half marathon runners’ frequency of use of recovery 
strategies, perceptions regarding the most beneficial recovery strategy and reasons for 
using recovery strategies. 
Design: Cross-sectional survey. 
Participants: 186 participants of the 13.1 mile BUPA Great North Run 2013. 
Methods: A questionnaire was developed which required participants to indicate how 
frequently they used twelve different recovery strategies, identify which recovery 
strategy they believed to be most beneficial and rank six reasons for using recovery 
strategies in order of importance. Data was analysed using a Friedman non-parametric 
ANOVA and additional non-parametric tests. 
Results: All participants used recovery strategies. Stretching was the most commonly 
used recovery strategy (p < 0.001), whereas the use of nutritional supplements was the 
most commonly selected most beneficial recovery strategy. Over 50% of respondents 
indicated that they never used strategies such as kinesio tape (80%), 
hydrotherapy (78%) or ice baths (71%). A significant difference was observed 
between reasons for using recovery strategy (χ2 (5) = 292.29, p < 0.001). Reducing 
muscle tightness (rank 4.87) and reducing injury (rank 4.35), were the most 
frequently chosen most important reasons for using recovery strategies, minor sex and 
age differences in the responses were identified.  
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Conclusion: Recovery strategy usage appears to be widespread among half marathon 
runners; however disparities exist between the frequency of use and perceived 
effectiveness of different recovery strategies. Further research in this area is needed to 
facilitate the development of recovery strategy guidelines which are both evidence-
based and practically relevant.  
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INTRODUCTION 
The critical role that optimising recovery plays in enhancing athletic performance is 
widely recognized, with a diverse array of strategies being proposed to facilitate post-
exercise recovery [1].  The effectiveness of such recovery strategies does however 
appear to vary widely. For example recent meta-analyses investigating post-exercise 
recovery strategies have concluded that the use of compression garments [2] and cold 
water immersion [3] are beneficial, but that there is insufficient evidence to support the 
use of stretching [4] or contrast immersion [3]. 
In contrast to the relatively large number of studies investigating the effectiveness of 
recovery strategies, very few have investigated how frequently athletes actually use 
recovery strategies, or coaches and athletes perceptions regarding the effectiveness of 
different recovery strategies. A qualitative study investigating these aspects among 
elite sports coaches concluded that nutrition, stretching, active recovery and contrast 
immersion are particularly commonly used, with practical factors such as time and cost 
having a major influence on the use of different recovery strategies [5]. Furthermore 
the coaches’ perceptions of the effectiveness of different recovery strategies appeared 
to be determined largely by past experience rather than by scientific evidence.  
The perceived effectiveness of different recovery strategies has also been investigated 
in athletes themselves, with a recent survey of 890 elite team athletes reporting that 
sleep, fluid replacement and socialising with friends are considered particularly 
important recovery strategies, regardless of sex, type of team sport or level of 
participation [6]. However, to the author’s knowledge, no studies have investigated 
either the use or perceptions of recovery strategies specifically in runners. 
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Investigating this area in endurance runners is particularly important because the high 
levels of fatigue and muscle damage which occur in endurance sports make optimizing 
recovery especially crucial [7].   
Due to sex differences in the metabolic, theromoregulatory and inflammatory 
responses to exercise the relative effectiveness of different post-exercise recovery 
strategies is thought to differ between males and females [8]. In addition there appear 
to be sex differences in the perceived effectiveness of different recovery strategies 
among elite team athletes [6].  Age is another factor which is believed to have an 
impact on post-exercise recovery [9], and hence may influence the relative 
effectiveness of different recovery strategies. Investigating the use and perceptions of 
recovery strategies in both male and female runners and in runners of different ages is 
therefore important.   
The present paper presents a cross-sectional survey conducted among competitors of 
the BUPA Great North Run 2013, a half marathon event attracting both elite and non-
elite endurance runners. The primary aims of the survey were to provide an insight into 
the competitors’ frequency of use of recovery strategies, their perceptions regarding 
the most beneficial recovery strategy and their reasons for using recovery strategies. 
Secondary aims of the present study were to investigate whether the competitors’ use 
and perceptions of recovery strategies varied with sex or age.  
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METHOD 
 
The study involved administering a survey on use and perceived benefits of recovery 
strategies to finishers of the BUPA Great North Run 2013.  Data was collected from 
runners following completion of the run, between 11:00 and 16:00, within the BUPA 
post event finishers’ marquee. Prior to the commencement of the survey, the event 
organisers granted permission for the study to go ahead and full institutional ethical 
approval was obtained.  
 
Participants  
Out of the 56000 runners of the 13.1 mile BUPA Great North Run 2013, all 
participants who registered with the BUPA post event finisher’s marquee were eligible 
to take part in the survey. Completion of the survey was entirely voluntary and all 
participants provided informed consent prior to completion. 186 participants (126 
males and 60 females) completed the survey and none withdrew their consent. The 
mean age of participants was 34.7 ± 9.6 years, with an age range of 18 to 59 years. 
Seven participants did not indicate which recovery strategy they perceived to be the 
most beneficial, otherwise all participants completed all sections of the survey.  
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Instrument 
A questionnaire was developed which investigated how frequently participants used 
each of twelve different recovery strategies, these twelve were selected on the basis of 
the most commonly used recovery interventions that are implemented within the 
sporting context [10]. Participants then had to select which of the strategies they 
believed to be the most beneficial and their reasons for using recovery strategies. 
Participants were required to indicate how often they used each of the twelve specified 
recovery strategy via a 5-point Likert scale where the scores represented; 1- never use, 
2- rarely use, 3- sometimes use, 4- often use and 5- always use. They were then 
required to indicate which one of the recovery strategies they perceived to be the most 
beneficial. In order to explore why recreational runners engaged in recovery strategies 
six commonly promoted reasons for this were listed and participants were required to 
rank them in order of importance. Questions one and two are shown in table 1 and 
table 2.  
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Table 1: Question 1 of the recovery strategy survey. Participants were asked to circle 
how often they used each recovery strategy, and then indicate with an asterisk which 
recovery strategy they perceived to be the most beneficial overall.  
1. Can you circle the use of the following recovery strategies from the list below? THEN PLEASE 
INDICATE WITH AN ASTERIC WHICH OF THE ABOVE STRATEGIES YOU CONSIDER TO 
BE THE MOST BENEFICIAL OVERALL 
Ice bath Always use     Often use       Sometimes use 
Rarely use      Never use 
Cold water immersion for a period of time 
Massage Always use     Often use       Sometimes use 
Rarely use      Never use 
Sports/Swedish/Relaxation massage  
Compression 
garments 
Always use     Often use       Sometimes use 
Rarely use      Never use 
Garments which provide a supportive system to 
the body (socks, shorts, t shirts etc.) 
Active recovery Always use     Often use       Sometimes use 
Rarely use      Never use 
Light exercise carried out in the 48 hours post 
event e.g. swimming, cycling etc. 
Stretching Always use     Often use       Sometimes use 
Rarely use      Never use 
Gentle stretching of limbs 
Foam rolling Always use     Often use       Sometimes use 
Rarely use      Never use 
Using a foam roller, or tennis ball, golf ball to 
provide a self-administered massage 
Kinesio Tape Always use     Often use       Sometimes use 
Rarely use      Never use 
The use of Kinesio tape to aid recovery 
Relaxation Always use     Often use       Sometimes use 
Rarely use      Never use 
Using relaxation techniques such as deep 
breathing exercises 
Hydrotherapy Always use     Often use       Sometimes use 
Rarely use      Never use 
The use of exercises in a pool as part of post event 
routine 
Health club facilities Always use     Often use       Sometimes use 
Rarely use      Never use 
Using health club/gym facilities such as sauna, 
steam, jacuzzi 
Nutritional 
supplements 
Always use     Often use       Sometimes use 
Rarely use      Never use 
Using post event nutritional aids such as shakes, 
specific foods, energy supplements  
Seeing an allied 
health professional 
Always use     Often use       Sometimes use 
Rarely use      Never use 
Visiting a clinic operated by a Sport Rehabilitator, 
Physiotherapist, Sports Therapist, Sport Massage 
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Table 2: Question 2 of the recovery strategy survey. Participants were asked to rank 
why they thought their selected recovery strategies assist in their recovery by 
numbering the reasons on the list from 1 (most important) to 6 (least important). 
2. Please can you rank why you think your selected recovery strategies assist in your recovery. 
Number the reasons on the list below from 1-6 (1 = YOU think most important, 6 = YOU think least 
important). 
Reduce joint stiffness Decreasing the stiffness in joints such as knees/hips/ankles 
Reduce muscle tightness Decreasing the muscle soreness 
Well being Generally feel well and invigorated 
Injury reduction Reducing the risk of pulling muscles/ ligaments etc 
Enhance subsequent 
performance 
Increasing your upcoming performances in events 
Improve the removal of waste 
products 
Removing the buildup of lactic acid which can cause the muscle 
soreness 
 
Data Analysis 
A Friedman non-parametric ANOVA was used to identify the most commonly used 
recovery strategy and most commonly selected important reason for using recovery 
strategies across all participants.  
Further non-parametric test were performed to determine if there were differences in 
strategy preference and reasons for using recovery strategies between males and 
females (Mann-Whitney U-Test) and between age groups (Kruskall –Wallis test). A 
chi-square test of independence was performed to analyse differences between 
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age groups and sex, for strategies deemed most beneficial by participants who 
specified at least rarely using that strategy. Subsets of the whole sample were 
therefore used for this analysis, with participants who never used the strategy 
being removed from the analysis. This was to remove the bias of a strategy being 
regarded as not beneficial when the participant did not use it.  
For all age group analyses, the data was divided into 3 groups (18 to 29 y; 30 to 39 y; 
40 years plus). The significance level for all statistical tests was set at p < 0.05. 
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RESULTS 
 
Most Frequently used Strategies 
Of the 186 participants who completed the questionnaire all stated that they used 
recovery strategies. Figure 1 illustrates the median score for recovery strategy usage 
across participants. The most commonly used strategy was stretching (χ2 (11) = 
635.59, p < 0.001), with 67% of all respondents indicating they always used stretching 
as a way to recover (see figure 1). Over 50% of respondents indicated that they never 
used kinesio tape (80%), hydrotherapy (78%), ice baths (71%), foam rolling (54%), 
allied health professionals (54%) or compression garments (54%). 
  
13 
 
 
 
 
 
 
 
 
 
Figure 1:  Median scores for the frequency of use of each recovery strategy by 
respondents, n = 186. Values range from 1 = never use to 5 = always use. 
 
There were significant differences between males and females for the frequency of 
usage of kinesio tape (U = 3127, p = 0.006) and nutritional supplements (U = 3036, p 
= 0.025). The mean ranks indicating that females were more likely to use kinesio tape 
(male: 88.32; female: 104.38) and males more likely to use nutritional supplements 
(male: 99.40; female: 81.10). There were no significant differences between age 
groups for frequency of recovery strategy usage, indicating that irrespective of age 
group similar recovery strategies were chosen. 
Most Beneficial Recovery Strategy 
The most beneficial strategy reported by the cohort as a whole was the use of 
nutritional supplements (16%) followed by compression garments (13%) and 
stretching (12%) (figure 2a). However when the most beneficial strategy was 
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determined as a percentage of respondents who at least rarely used the strategy in 
question, the most beneficial one reported was kinesio tape (38%), followed by 
compression garments (29%) and nutritional supplements (24%) (Figure 2b). 
a) 
b)  
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Figure 2: a) Percentage of respondents specifying individual strategies as the most 
beneficial. Data labels indicate number of those reporting strategy as most beneficial 
(n) and percentage reporting strategy as most beneficial out of all 186 respondents.  
b) Percentage of respondents specifying individual strategies as the most beneficial as 
a percentage of the total number of respondents who at least rarely use the strategy. 
Data labels indicate total number using strategy at least rarely, number of those 
reporting strategy as most beneficial (n) and percentage reporting strategy as most 
beneficial out of those that at least rarely use strategy. Seven participants did not 
specify a most beneficial strategy. 
 
Significant differences were found between age groups for foam rolling (χ2 (2) = 7.46, 
p = 0.024) and the use of nutritional supplements (χ2 (2) = 11.32, p = 0.003). The use 
of foam rolling was more commonly reported as the most beneficial recovery 
strategy by the oldest age group (> 40 years: 39%) than by either of the younger 
age groups (18 – 29 years: 12%; 30 – 39 years: 14%). The use of nutritional 
supplements was most commonly reported as the most beneficial recovery 
strategy by the middle age group (30 – 39 years: 41%), and was least commonly 
reported at the most beneficial recovery strategy by the youngest age group (18 – 
29 years: 10%). No other significant differences between age groups or males and 
females were identified. 
Reasons for Using Recovery Strategies 
When asked to rank six statements from 1 to 6 (1- least important, 6- most important) 
regarding the reasons why recovery strategies were used,  the following statements, ‘to 
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reduce muscle tightness’ and ‘reduce injury’ were most frequently reported as being 
the most important. The most frequently occurring response for each of the reasons to 
use recovery strategies are provided in Figure 3. 
 
Figure 3: Most frequently reported (mode) level of importance for using recovery 
strategies (1 = least important, 6 = most important) 
 
A significant difference was observed between reasons for using recover strategy (χ2 
(5) = 292.29, p < 0.001). The ranks indicated the most important reasons were to, 
‘reduce muscle tightness’ (rank 4.87) and for ‘injury reduction’ (rank 4.35), the ranks 
for all other reasons were ≤ 3.96. Neither age nor sex was associated with the 
importance placed on the reasons for using recovery strategies.  
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DISCUSSION 
 
This cross-sectional study investigated the use and perceptions of recovery strategies 
among competitors of the BUPA Great North Run 2013. All of the 186 reported that 
they used recovery strategies, with stretching being reported as the most commonly 
used. Using nutritional supplements was most frequently reported as the most 
beneficial recovery strategy when the participants were considered as a whole; 
however when the results were normalised to exclude participants who did not 
perceive nutritional supplementation to be a pertinent strategy, kinesio tape was 
the strategy most frequently reported by participants as being the most beneficial 
to facilitate the recovery process. Reducing muscle tightness and injury reduction 
were most frequently reported as the most important reasons for using recovery 
strategies. To the authors’ knowledge, this is the first study specifically investigating 
the use and perceptions of recovery strategies in half marathon runners; however the 
results do show consistencies with previous reports of recovery strategy usage in 
athletes considered more generally [1,5,6]. The finding that all participants in this 
study used recovery strategies emphasises the perceived importance of using such 
strategies, and correlates with evidence that the use of appropriate recovery strategies 
can result in physiological and psychological benefits [11]. 
Both anecdotal observations [11], and a qualitative study undertaken among coaches 
of elite athletes [5], suggest that stretching is a particularly commonly used recovery 
strategy. Correspondingly stretching was reported as the most commonly used 
recovery strategy in the present study; however stretching was not most frequently 
reported as the most beneficial recovery strategy. This belief that stretching is not the 
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most beneficial recovery strategy available is consistent with a recent systematic 
review and meta-analysis, which reported that there is no robust scientific evidence to 
support the use of stretching in reducing muscle soreness or improving muscle 
recovery after exercise-induced muscle damage [4]. The reasons why runners continue 
to use stretching, despite an awareness that its benefits may be limited, were not 
investigated in the present study. One possible explanation for this however is that 
stretching is an easily accessible and convenient recovery strategy, as it has been 
reported that the accessibility and practicality of recovery strategies are major factors 
governing their use [5]. 
Using nutritional supplements was most frequently reported as the most beneficial 
recovery strategy when participants’ responses were considered collectively, 
potentially reflecting an awareness amongst participants that basic nutrition such as 
replenishing energy and repairing tissue stores is a key aspect of optimising post-
exercise recovery [12]. However, participants were only questioned regarding 
their supplementation rather than other nutritional strategies which they may 
employ, limiting the potential relevance of this finding. When the results were 
normalised to exclude participants who did not use the recovery strategy being 
investigated kinesio tape was most frequently reported as the most beneficial recovery 
strategy. This finding should however be interpreted with caution, as only 37 of this 
study’s participants reported using kinesio tape at least rarely. Given that kinesio tape 
is traditionally used in the prevention and management of injuries, as opposed to being 
used specifically as a recovery strategy [13], it is possible that the participants who 
reported using kinesio tape were doing so due to a pre-existing injury. The perceived 
beneficial effects of kinesio tape may therefore not be representative of the views on 
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uninjured runners and the use of kinesio tape as a recovery strategy warrants further 
investigation. 
The perceived importance of nutritional supplements and kinesio tape identified in the 
present study contrasts with the findings of a similar study undertaken in 890 elite 
team athletes, in which neither nutritional supplements nor kinesio tape were ranked 
among the most important recovery strategies [6]. This study did however identify that 
males reported supplements as significantly more important than females, a difference 
that was also identified in the present study. It is possible that this difference may be 
related to the tendency of many female athletes to limit their daily calorie intake, 
especially in sports where a low body mass may confer a competitive advantage [8]. 
The only other sex difference identified in the present study was that significantly 
more females than males reported kinesio tape to be the most beneficial recovery 
strategy. Due to the existence of significant physiological differences in how males 
and females recover after exercise it is thought that the effectiveness of certain 
recovery strategies varies with sex [8]. For example cooling strategies are thought to 
be particularly beneficial in females due to the lower thermolytic capacities of females 
compared to males [8]. The lack of additional sex differences in the present study may 
therefore indicate a lack of awareness of how sex affects recovery. Age also appeared 
to have a relatively minor impact on participants’ responses to the survey, with the 
only age differences identified being that younger participants were less likely to 
report foam rolling or nutritional supplements as the most beneficial recovery strategy 
compared to older participants. This corresponds with the relative lack of research 
investigating the impact of age on post-exercise recovery [9], this could also correlate 
to research discouraging the use of supplements to those under the age of 18 [9]. 
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However all participants that took part in the race and the survey were over this 
threshold age.   
 
In the present study the most important reason for using recovery strategies was to 
reduce muscle tightness, closely followed by injury reduction.  
Athletes’ reasoning for using particular recovery strategies has not previously been the 
focus of research attention. It is however an important consideration so that future 
research addresses recovery strategies which are relevant to the areas that athletes feel 
are important.  
This study has provided a novel insight into the use and perceptions of recovery 
strategies among half marathon runners; however it does have a number of limitations. 
Firstly the survey only included twelve possible recovery strategies and six possible 
reasons for using recovery strategies, and did not include sections for participants to 
specify additional recovery strategies or reasons for using recovery strategies. This is 
particularly significant because a number of the recovery strategies ranked as 
important in a similar study of team athletes, such as sleep, fluid replacement and 
socialising with friends [6], were not included in the present study. Another limitation 
of the study was the minimal demographic information collected. The lack of 
differentiation between elite and non-elite is especially relevant given that recovery is 
thought to be a particular focus for high performing athletes, with professional athletes 
having the time and funding available to focus on all aspects of improving their 
performance, whereas non-elite athletes may not have the income to support 
certain strategies [11]. Furthermore it has been suggested that, due to physiological 
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and psychological differences between trained and untrained individuals, it is not 
possible to extrapolate the results of studies investigating the effects of recovery 
strategies between these two groups [7]. Due to the voluntary nature of the survey the 
external validity of the findings is limited by the potential occurrence of volunteer 
bias. In addition the findings of this survey are specific to half marathon runners and 
cannot therefore be extrapolated to other running disciplines, such as track or fell 
running, or to other athletes.  
The findings of this study, together with its aforementioned limitations, highlight a 
number of important areas for future research. These include investigating the use and 
effectiveness of a wider range of recovery strategies, including psychosocial recovery 
strategies, in both half marathon runners and other athletes. Such research should take 
into account sex, age and level of competitiveness. Future research should also 
investigate athletes’ reasoning for using recovery strategies and what factors influence 
their choice of recovery strategies such as financial income. This will help ensure that 
future research investigating the effectiveness of recovery strategies, and guidelines 
based on such research, are practically relevant to athletes themselves.  
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CONCLUSION 
 
The findings of this cross-sectional survey conducted among competitors of the BUPA 
Great North Run 2013 provide preliminary evidence that the use of recovery strategies 
is widespread amongst half marathon runners, although there appear to be 
discrepancies between the frequency of use and the perceived effectiveness of different 
recovery strategies. All of the 186 participants reporting using recovery strategies, with 
stretching being the most commonly used recovery strategy. In contrast using 
nutritional supplements was considered to be the most beneficial recovery strategy by 
the participants considered as a whole. The most frequently reported, most important 
reasons for using recovery strategies were to reduce muscle tightness and to reduce 
injury risk. These findings highlight that investigating the use and effectiveness of 
recovery strategies in half marathon runners, as well as runners’ reasons for using 
recovery strategies, are all important areas for future research. This will facilitate the 
development of evidence-based and practically relevant guidelines to assist half 
marathon runners in optimising their recovery.  
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